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Abstract 
This paper provides a nascent look at the application as well as the advantages of the hierarchical 
regression model in studying migration decision making. The aim of this study is to examine 
economic migrants’ decision to migrate, focusing specifically on potential migrants who can 
choose if and where to migrate, and which conditions facilitate their migration. We explored 
migration decisions using in-depth, semi-structured interviews with male and female migrants from 
two Bangladeshi communities, one with high and one with low Italy migration density. Half were 
returning migrants and half were non-migrants with relatives in Italy. Using households survey 
data from Bangladeshi migrants to Italy for a two-level hierarchy  individual/household level and 
public use micro-data , it takes a fresh look at how a hierarchical logit model can improve 
migration studies by including demographic, socio-economic, and bio-geo-physical factors. 
Reasons for return were related to migrants’ initial social and economic motivations for migration. 
A greater understanding of factors influencing migration decisions may provide insight into the 
vulnerability of immigrant youth along the journey, their adaptation process in Italy, and their 
reintegration in Bangladesh. Finally, the findings indicate that the hierarchical regression 
approach provides significant advantages in studying migration decision-making. 
Keywords: migration, decision-making, demographic, socio-economic, bio-geo-physical, 
Italy, Bangladesh 
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1.1 Background of the Study 
Migration has steadily climbed up the list 
of public and policy concerns. Policy-
makers in receiving countries, facing 
increasing numbers of migrants, have 
recognized that migration can be affected 
by interventions in the areas of 
development policy and humanitarian 
assistance, as well as by wider policies 
and practices in the foreign and domestic 
spheres. Answers to the fundamental 
questions posed by policy-makers and 
public opinion as regards who and how 
many immigrants should be let in, and 
what their potential contribution to the 
receiving countries’ economy and society 
could be are undoubtedly shaped by the 
varying political establishment and the 
socio-economic structure of the sending 
and receiving countries Borjas (1995). In 
order to produce accurate predictions of 
migration flows under different migration 
policies, it is crucial to examine the 
causes and dynamics behind the decision 
to migrate. 
Migration studies are particularly 
challenging for researchers, who require 
ample knowledge regarding not only the 
borders of the single specific branch of 
economic literature, but must also be 
conversant with research related to 
different areas of social studies, such as 
sociology, anthropology and political 
science. Research belonging to various 
areas of social science has contributed to 
the construction of a general and 
comparative framework of reference 
which, in our opinion, positively 
influenced the elaboration of hypotheses 
and analytical tools for this paper. As 
pointed out by Massey et al. (1993), 
despite the great efforts scholars have 
devoted to the study of migration a 
unified and coherent theory of 
international migration does not yet exist. 
However there are many different 
theories, largely developed in isolation 
from each other, and not always divided 
by the usual boundaries in discipline. 
These theories are not necessarily 
mutually exhaustive, and they would be 
more powerful if they were examined 
together, for proper understanding of the 
complex nature of modern migration. 
Since the seminal work of Roy (1951), 
many economists have investigated the 
causes of labor mobility. Several 
prominent scholars have concentrated 
their analysis on the relation between 
migration expected returns, costs, risks, 
networks and social capital. Borjas 
(1995), reviewing the literature on 
immigration to the US, focused on the 
quality of migrants (self-selection and 
cohort effect), their wage convergence 
path, their contribution to the welfare 
state, and second-generation migrants. 
Ghatak et al. (1996), presenting a critical 
survey of theories of migration, their 
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welfare and policy implication and their 
empirical relevance, show that 
international labor migration is not the 
immediate response to wage differentials. 
The relation between wealth and 
migration is the starting point for 
economists in studying the determinants 
of migration flows. For neoclassical 
theory, migration is the result of the 
aggregation of rational choices made by 
single potential migrants trying to 
maximize their income in response to 
wage gaps across countries. The 
rationality of their choices and the 
possibility of not undertaking migration 
lie at the basis of voluntary labor 
migration (Sjaastad, 1962). 
In the presence of positive wage gaps, 
higher than migration costs, rational 
agents move from relatively poorer to 
relatively richer areas. However, if this 
were the whole truth, we should observe 
much larger migration flows than those 
observed in reality. Moreover, several 
contributions in the literature observe 
migrant flows going in the opposite 
direction to wage gaps, migrant flows 
without wage gaps and, more in general, 
a series of unexplained phenomena. A 
partial explanation of these discrepancies 
between theoretical predictions and 
empirical observations is due to the 
presence of borrowing constraints, 
usually not taken into consideration in 
theoretical models. Budget constraints 
are in fact one of the main elements 
limiting migration. Nonetheless, budget 
constraints and imperfect financial 
markets can only explain why we observe 
relatively low levels of migration even in 
the presence of large wage gaps (Hatton 
& Williamson, 1992), but they cannot 
explain other empirical findings, such as 
the high ethnic concentration of migrants 
in some specific areas. 
NELM, finding in the imperfection of 
insurance and credit markets the main 
causes of migration, provides a partial 
explanation to these problems. 
Identifying the household as the 
decisional unit, NELM allows potential 
migrants to exploit a larger set of 
optimization strategies; in particular, 
migration is the result of a process of 
income risk minimization. Households, 
composed of a certain number of 
members, permit strategic allocation of 
workers in different sectors of the 
economy or in different countries. If risk 
minimization is the only objective 
function, we should observe widespread 
migration, with migrants from the same 
household working in different countries 
or economic sectors, whereas migrants 
usually tend to concentrate in specific 
groups and economic sectors. Although 
NELM explicitly identifies in household 
internal links one of the key aspects in 
migration decisions, households do act 
independently of each other, and 
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equilibrating mechanisms are determined 
by aggregate behaviors (Stark & Taylor 
1989). This is not likely to be the case in 
the real world, where interactions outside 
the households have been shown to be 
crucial in many economic decisions, 
specifically on the decision to migrate. 
In the 1980s and 1990s, considerable 
developments in migration research 
improved the level of analysis, 
identifying a broader number of variables 
involved in the location decision of the 
supply of labor (migrants). In particular, 
analysis focused on two main interlinked 
elements such as a “new” decision-maker 
agent: the household (Stark & Bloom 
1985); and the importance in the 
migration decision of markets different 
from that of labor (Stark & Levhari 
1982). In cases of market failures, such as 
occur in underdeveloped credit and 
insurance markets, single-income 
(utility) maximizer agents cannot 
diversify their source of income and are 
extremely vulnerable to shocks (Levhari 
& Weiss 1974). Spreading risks is the 
great way of diminishing those (Hicks 
1967): households, through the strategic 
allocation of members and sharing of 
earnings, can diversify earning sources to 
minimize income risk. In this optic, 
migration is viewed as a way to reallocate 
household resources - in the specific case 
labor. Some members are kept at home to 
work in local activities, while others can 
be sent abroad to work in places (or 
specific activities) which are negatively 
correlated with home activities (Ghatak et 
al. 1996). 
Migration decisions are often taken 
together with other non-migrating 
relatives: costs and returns are shared 
among household members following 
rules defined in a implicit contract 
between those who leave and those who 
remain. This kind of agreement explains 
why remittances exist, not only in terms 
of altruistic behavior from which the 
incentive to deviate can be strong, but as 
part of an inter-temporal contractual 
arrangement. Scholars have identified the 
conditions in which this kind of contract 
is voluntarily signed with family 
members rather than with third parties, 
for example, either because third parties 
are not available (underdeveloped 
financial markets) or because the cost of 
a contract with a third party is too high, 
and therefore not affordable or profitable 
and in which conditions such contracts 
are self-enforceable (Stark 1984).  
Remittances play a key role in this 
approach, reflecting the relative 
bargaining power of components within a 
family and depending on various 
household structures; they are also the 
vehicle through which minimization of 
risk is attained. Non-migrant members 
are ensured against shocks to home 
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activities because they usually receive 
remittances; in turn, they ensure that 
migrants are protected against problems 
which they might encounter during the 
whole period they stay in the receiving 
country. It is, in fact, not uncommon to 
observe counter-remittance flows. 
NELM emphasizes the importance of link 
between migration, as a phenomenon due 
to labor market conditions, and migration 
conditioned by a variety of other markets 
determinant in household survival 
strategy (Stark & Levhari 1982; Stark 
1984; Taylor 1986): crop insurance 
markets, futures markets, unemployment 
insurance and capital markets. As 
reported by Massey et al. (1993), these 
four main sources of risk cannot be 
overcome in LDCs, because of the lack of 
developed insurance and credit markets. 
Notably, NELM highlights the 
importance of the distribution of income 
and the risk associated with expectations 
and market imperfections, as well as 
differentials in expected returns. These 
are key players in increasing the 
propensity, as well in reducing the 
possibility of migrating. 
Although NELM, by identifying the main 
actor in the migration decision as the 
household, appears to be more in line 
with the fundamentals behind South-
North migration than the neoclassical 
approach, one critical element must be 
noted. While differentiating the 
production of farming activity, or 
reallocating family members to various 
other labor sectors is certainly feasible 
and may be labeled as good father 
behavior, computing migration risk and 
its correlation with a household’s main 
business is too complex for most LDC 
households. Migration mainly appears to 
be a maximizing income strategy. If 
migration were an income-risk 
minimization strategy, we should expect 
migrants from the same household to 
migrate to very different places and to 
economic sectors negatively correlated 
with those of the rest of the household. 
This is not likely to happen, for example, 
in Mexican migration. Although U.S. and 
Mexican economies are highly correlated 
we observe that the vast majority of 
Mexicans migrate to the U.S. Moreover, 
members of the same household have, 
probably, not only been migrating in the 
same country, city and neighborhood, but 
they often work in the same economic 
activity. This goes in the opposite 
direction of the diversification proposed 
to minimize income risk. 
2.1 Migration Decision-Making 
Migration theory has focused 
predominately on economic, social, and 
cultural motivations for international 
migration (Massey et al. 1993). 
Microeconomic models state that 
migrants weigh their education, 
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experience, and expectations of income 
differentials in both countries against the 
perceived costs of migration (Borjas 
1989; Sjaastad 1962; Todaro 1969) and 
their decisions often reflect a larger 
household strategy to minimize risk 
(Stark & Bloom 1985). Implicit in the 
microeconomic model is a level of 
uncertainty in the perceived costs and 
benefits of migration (De Jong & Gardner 
1981). In the face of this uncertainty, 
individuals who choose to migrate likely 
have a higher risk-taking propensity than 
those who, in similar contexts, choose not 
to migrate (De Jong & Gardner 1981). 
Risk preferences may be particularly 
relevant for youth migration given that 
adolescence is a time of increased 
participation in risky behaviours (Arnett 
1994). 
Social theories on migration point to the 
important role of family and community 
norms on migration decisions (Massey et 
al 1993). Kinship and family ties form an 
important source of social capital, 
proving information and support to 
prospective migrants that reduce the costs 
of migration and settlement. As the 
prevalence of migration increases, the 
population with access to networks 
becomes less selective and the migration 
process becomes self-perpetuating. In 
communities with high rates and a long 
tradition of migration, a culture of 
migration emerges in which international 
migration becomes normative. The 
decision to migrate then becomes an 
accepted path toward economic well-
being and the values associated with 
migration become ingrained in the 
sending community. 
These same economic and social theories 
also have been applied to the 
phenomenon of return migration. These 
theories suggest that individuals with 
fewer economic investments in the 
United States or those that are less 
successful may be more likely to return 
home (Borjas 1989; Stark & Bloom 1985; 
Todaro 1969). Other migrants may plan 
to return home once a target amount of 
remittances or savings are earned (Piore 
1980). Individuals who are less socially 
integrated in the receiving country while 
maintaining strong ties to kin in the 
sending country may be more likely to 
migrate home. 
There is considerable debate regarding 
the units of analysis for proper migration 
decision studies. One side argues that it is 
the individual and individual level 
characteristics that drive migration 
decisions. The microeconomic models of 
migration assume that an individual 
moves with an expectation of being better 
off elsewhere. This approach implies that 
individuals and only individuals make 
migration decisions (DaVanzo 1981). 
Another side argues that the family is the 
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reasonable decision-making unit 
(DaVanzo 1981), since members of a 
family usually move together. Mincer 
(1978) suggested that migration decision 
studies should be conducted at the family 
level rather than the individual level, 
because it is the net family gain rather 
than net personal gain that drives 
migration of households. But each of 
these approaches ignores ecological 
influences. Some areas, because of their 
economic robustness, levels of crime, or 
environmental attractiveness, attract 
migrants while other areas repel 
migrants. Aggregate-level models of 
migration have their own allure, and the 
fact that the decennial census in the U.S. 
provides easy access to aggregated data 
with which to fit such models has 
stimulated a great deal of exploration in 
this direction. 
Through these models have been 
developed and applied to the experiences 
of unmarried males and families 
primarily, they suggest factors that may 
be relevant to youth migration decisions, 
namely educational and occupational 
expectations, attitudes toward risk and 
uncertainty, family and kinship migration 
experience, and community migration 
norms (Massey et al. 1993; Durand & 
Massey 1992; Massey et al 1987; De Jong 
& Gardner 1981). The present study 
attempts to enhance our understanding of 
the factors influencing Bangladeshi 
migration by comparing migration 
decisions between migrant and non-
migrant. Following a classical study 
design by (Mines & Massey 1985), we 
also compared findings in two sending 
areas in Bangladesh to gain insight into 
the role of the community context on 
Bangladeshi migration decisions. 
2.3 Objectives 
The aim of this paper is to examine 
economic migrants’ decision to migrate, 
focusing specifically on potential 
migrants who can choose if and where to 
migrate, and which conditions facilitate 
their migration. It investigates how 
wealth, social networks and education 
interact in determining households’ 
migration strategies and the aggregate 
dimension and composition of migration 
flows. 
3.1 Methodological Approach 
We know that the mover-stayer model 
was initially introduced by Bluemen, 
Kogan and McCarthy in their studies of 
the movement of workers in various 
industries in the United States (Goodman 
1961). The model assumes that each 
worker is either a mover or a stayer, and 
the model has been applied in migration 
studies by demographers who assume 
that there are two tpyes of individuals in 
the population. One is the stayer who 
remains in the same place with 
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probability one, and the other is the 
mover whose moving pattern can be 
described with a constant transition 
probability matrix (Goodman 1961). 
However, the mover-stayer model has 
several weakness such as the proportion 
of styers in each category and the 
transition probability matrix for movers 
at the initial point are unknown 
parameters, and the estimators of these 
parameters are not consistent estimator 
(Goodman 1961). Furthermore, the main 
weakness of the mover-stayer model, as 
well as the traditional formula for 
mobility process, the assumption of 
population homogeneity regarding 
transition behavior (Spilerman 1972). 
This homogeneity assumption is violated 
is most of social mobility because of 
different moving propensities among 
different sub-segments in the population 
(Hodge 1966; Rogers 1966; Tarver & 
Gurley 1965). This violation encourages 
us to pay close attention to deviations and 
irregularities in the model. In order not to 
misinterpret the data, for example, we 
need to take into account 
individual/household-level migration 
selectivities that could affect regularity, 
or homogeneity (Goodman 1961). 
Following two approaches have been 
studied to address the heterogeneity 
problem. 
Firstly, to improve the mover-stayer 
model from the mathematical perspective 
by seeking better estimates of parameters 
and attempting alternative estimation 
algorithms. The combination is widely 
used to study the relationship between 
various socio-economic factors and 
various aspects of the model (Goodman 
1961). For instance, the irregularities in 
the transition probability matrices may be 
caused by other factors, such as general 
economic conditions, relative economic 
level of particular industries, and income 
or wage differentials. Sandell and Liberg 
(1992) applied a combination to study 
male mating tactics and mating systems, 
and they argued that the explanation and 
prediction of such a phenomenon must 
rely on a model that can take account of 
the effects of other factors. In addition, 
Kennan and Walker (2003) applied a 
combination to study the effect of 
expected income on individual migration 
decisions. The estimators generated by 
the combination are strongly consistent 
(Frydman 1984). Two such estimators are 
the matrix for moving patterns, and the 
initial proportion of stayers. However, 
this approach studies only the individual 
characteristics of migration where 
contextual factors are not considered. 
Secondly, a multivariate regression 
approach either Ordinary Least Squares 
or MLE depending upon the 
measurement of the dependent variable 
which are different from the combination 
approach, such econometric models 
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solely have been employed to study the 
move/stay decision, especially of 
employment-related migration (Shaw 
1975). There are two sub-types of studies 
using a regression approach to study 
migration (Bartel 1979; Greenwood 
1975). Firstly, it has applied micro-data 
to study the relationship between an 
individual’s characteristics and the 
decision to move. For instance, by 
specifying different migration 
measurements on the basis of migration 
reasons, applied logit regression models 
to study an individual’s decision to 
migrate (Bartel 1979). However, like the 
mover-stayer model, aggregate factors 
influencing migration are ignored. The 
other type of multivariate regression 
approach has applied aggregate data to 
study the determinants of net or gross 
migration (Greenwood 1969). Usually 
Ordinary Least Square (OLS) estimation 
has been used, since the dependent 
variable is the proportion of movers or 
some other transformed representation. 
However, the findings from such studies 
to interpret individual migration 
decisions, because of the issue of 
ecological fallacy (Robinson 1950). 
Moreover, with aggregate data we can 
only explain the variations among areal 
units, but not variations within each areal 
unit (DaVanzo 1981). Furthermore, 
classical statistical and economic theories 
assume geographic space to be isotropic 
and homogenous (Gerardin 1991), and 
the assumption of identically and 
independently distributed errors likely 
violates the highly probable existence of 
spatial processes. For instance, that the 
proportion of movers going to a given 
destination location varies systematically 
according to the geographic distance 
separating origins and destinations, 
which causes heterogeneity. Attention to 
spatial econometric issues is equally 
important because models which ignore 
spatial processes are incomplete, and 
parameters estimated for such models can 
suffer from different kinds of bias (Loftin 
& Ward 1983). 
The hierarchical regression model, which 
already has been applied to family 
planning decisions (Hirschman & Guest 
1990; Entwisle et al. 1984) but has not 
been explored in migration decision 
studies, has the potential to solve all the 
problems mentioned above. The 
characteristics of hierarchies, current 
studies that focus only on one level of the 
variables can only explain variations at 
that level (Bryk & Raudenbush 1992). 
This limitation has generated concerns of 
ecological or atomistic fallacies (Green & 
Flowerdew 1996; Wrigley et al. 1996; 
Robinson 1950). The advantages of the 
hierarchical regression models over the 
traditional mover-stayer model and the 
standard multivariate regression 
approach can be summarized. Firstly, 
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because the hierarchical regression model 
can include spatial analysis when one of 
the hierarchical levels is geographic, it 
inherits advantages from spatial 
econometrics to account for the 
geographic heterogeneity. Secondly, the 
variations across groups can be estimated 
easily in a hierarchical regression model. 
Thirdly, because the variations within- 
and across groups can be estimated, the 
reliability of the coefficients can be 
estimated. Finally, the hierarchical 
regression approach combines both 
individual characteristics and aggregate-
level characteristics in a model, allowing 
us therefore to avoid both ecological and 
atomistic fallacies in interpretation of 
analysis results (Robinson 1950).  
3.2 Data and Variables Identification 
In this study, we take household survey 
data to examine the migration behavior of 
householders who are eighteen (18) or 
more years old in 1997. The use of 
household survey data means that we can 
take account both of individual 
characteristics and household 
characteristics. It has been widely applied 
by regional economists to study what 
motivates workers to move, and usually 
the focus is on the population of 
householders who are employed and are 
in the 18 to 65 age group. On the other 
hand, demographers often use 
householders age 20 and over as the 
observations for analysis. This latter 
approach is not only because household 
survey often draw a line at age 20 in some 
statistics, but also because migration 
propensity declines continuously after 
age 20 and this near linearity certainly 
simplifies the data analysis. Since the 
purpose of this paper is to compare 
hierarchical regression and multivariate 
regression in migration decision analysis, 
we simplify our task by examining 
householders age 20 and over as our unit 
of analysis. There are many causes of 
migration: personal characteristics such 
as age, education, income, family ties, 
social networks, and residential 
preferences (Mannan & Krueger 1998; 
Mannan & Kozlov 1997; Astone & 
McLanahan 1994; Fuguitt & Brown 
1990; Massey et al. 1987;  Bartel 1979; 
DaVanzo & Morrison 1978; Mincer 
1978; Stanbery 1952); life-cycle changes 
such as marriage, divorce, childbearing, 
and retirement (Mannan & Kozlov 1995; 
Mincer 1978; Stanbery 1952); and 
amenities such as climate, crime rates, 
and natural beauty (Clark & Murphy 
1996; Mannan & Krueger 1996; 
Schachter & Althaus 1989; Graves & 
Linneman 1979; Stanbery 1952).   
Age has a strong nonlinear relationship 
with mobility (Shaw 1975; Shryock 
1964). The relationship can be explained 
by the human capital model, which 
recognizes that the benefits of migration 
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can only be realized over a period of time 
(DaVanzo 1981). Mobility usually 
increases with education (DaVanzo 1981; 
Mincer 1978), because educated people 
generally are aware of opportunities, 
especially at longer distances (Shaw 
1975). We use a dummy variable which 
contrasts those who have obtained a 
bachelor’s degree (=1) with all others 
(=0). Marital status has a significant 
effect on mobility (Shaw 1975; Shryock 
1964). A married person usually migrates 
less frequently than a non-married person 
(Mincer 1978), although this observation 
clearly is confounded with age. The 
importance of marital status is partly in 
marriage itself, for this has a family 
stabilizing influence (Shaw 1975). We 
represent marital status as a dummy 
variable in this analysis: married = 1; not 
married = 0. Economic status has an 
important effect on mobility. Since wage 
income is usually the largest portion of 
real income a family will receive, it 
contributes strongly to a family’s 
economic status (DaVanzo 1981). If both 
couples are employed, they are less likely 
to move, since the probability for both of 
them to find better jobs in a new location 
is lower. This variable is represented as a 
dummy variable: married couple both 
work = 1; all else = 0.  
School-age children can affect their 
parents’ migration decisions (DaVanzo 
1981). The extent to which children 
influence moving behavior co-varies with 
age. We posit that high-school children 
retard the decision to move more than 
elementary and middle school children. 
So we use two dummy variables for 
children, one is a household with children 
aged 5-10 (=1, else = 0); the other is a 
household with children aged 11-15 (=1, 
else = 0). Female-headed households 
with children under 18 years old. A 
female-headed household with children 
under 18 years old is partly an indicator 
of economic status, and it affects mobility 
(Cockhead 1984). Such households are 
usually economically disadvantaged, and 
their mobility depends upon available 
economic opportunities and 
considerations of their children. This 
variable is represented as a dummy: 
female-headed households with children 
under 18 years old = 1; all else = 0. 
Most studies support the argument that 
renters are more likely to move than 
owners, although some researchers 
question whether renter or owner status is 
an effect or a cause of migration (Shaw 
1975). Since causality is not a concern in 
this paper, we take renter or owner status 
as one independent dummy variable: own 
= 1; rent = 0. The age of housing units 
covariates negatively with the mobility 
(Cockhead 1984). Often elderly people 
live in old houses, and are thus less likely 
to move. We code this variable by the age 
of housing unit. At the aggregate level, 
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mobility has distinct characteristics in 
different areas rural, suburban and urban 
areas (Gardner 1981). Most rural areas 
are characterized by heavy, early adult 
out-migration or low migration. People 
who live in suburban areas often select 
such areas for quality of life/schools, and 
these areas generally show relatively high 
in-migration. Urban areas attract young 
people, while dis-attracting many adults 
with children and older residents 
(Pittenger 1976). Because rural and urban 
areas show similar effects on mobility in 
regression analysis, we have coded the 
suburbs as 1, and all else as 0. 
Besides the social and economic 
determinants discussed as above, natural 
amenity plays an important role in 
driving migration. It promotes population 
growth especially in retirement and 
recreational counties (Voss & Fuguitt 
1979). Factor analysis is implemented to 
generate a natural amenity index. Other 
variables, such as household income, are 
widely believed to affect migration 
decision-making. We did not apply all 
potentially relevant variables in this 
analysis, because our goal in this paper is 
to compare the hierarchical regression 
model and the multivariate regression 
model in migration analysis, instead of 
refining the understanding about which 
and how different variables contribute to 
mobility. The representations of these 
variables are summarized in Table 1.1. 
Table 1.1 Description of variables 
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3.3 Model Applying 
For the multivariate regression approach, 
a logit regression model is run for the 
Level A data. The model is specified as: 
MD {X/(1-X)}i = α0 + α1 (Ag)i + α2 (DgBlr)i  +  
α3 (MrStu)i + α4 (MrCp)i + 
α5 (Chi_10)i + α6 (Chi_15)i 
+ α7 (HusHs)i  + α8 (OhRe)i 
+ α9 (Huit)i + ei  ……(i) 
ei ~ N (0, δ2 ), i= individual 
Here, the error term (ei) to be identically and 
independently distributed with variance δ2. If 
their corresponding variables have strong 
spatial heterogeneity in above Table 1.1 for 
explanations of these independent variables. 
While such heterogeneity cannot be 
identified or corrected in the above model, it 
can be minimized by adding second-level 
variables to explain the first-level 
coefficients. In the following analysis we 
create a two level hierarchical regression 
model: the individual/household level. The 
Level A Equation is re-specified as: 
MD {X/(1-X)}ik = α0k + α1k (Ag)ik + α2k 
(DgBlr)ik  + α3k (MrStu)ik + 
α4k (MrCp)ik + α5k 
(Chi_10)ik + α6k (Chi_15)ik + 
α7k (HusHs)ik  + α8k (OhRe)ik 
+ α9k (Huit)ik + eik  ……(ii) 
eik ~ N (0, δ2 ), i= individual, k=Survey 
At Level A, we still assume the error term 
(eik) to be identically and independently 
distributed with variance δ2. Notice, 
however, that the intercept and the 
coefficients are subscripted by k, which 
allows each survey to have its unique 
intercept and coefficients. The variance δ2 
here is not necessarily the same as the one in 
the logit regression model of the regression 
approach. We express the expectations, 
variances and covariance of the intercept and 
coefficients in the hierarchical model as:  
H (αok) =β0, Vari (αok) =µ00; H (α1k) = β1, Vari 
(α1k) =µ11; 
H (α8k) =β8, Vari (α8k) =µ88; H (α9k) = β9, Vari 
(α9k) =µ99;….. 
Covari (αok, α1k) = µ01, Covari (αok, α2k) = 
µ21………(iii) 
Where β0 is the average intercept among the 
survey; µ00 is the intercept variance among 
the survey; β1 is the average age coefficient 
among the survey; µ11 is the variance of the 
age coefficient among the survey; µ01 is the 
covariance between intercepts and the age 
coefficients; and so on. 
The intercept and the coefficients can vary 
significantly across the survey, and which 
can be explained by some characteristics at 
the survey level. Theoretically, at Level B we 
can use the intercept and each coefficient as 
dependent variables, which can be explained 
by independent variables at that level. We 
assume that survey characteristics, such as 
MoPrid, HoUit, SubU and AmIndx as 
mentioned in the Table 1.1, affect the 
intercept at Level A. The unique 
characteristics of each survey will provide 
and determine a unique initial move 
probability, which is determined by these 
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variables. For the purpose of a simple 
demonstration, these independent variables 
are used to explain only the Level A 
intercept, while no survey characteristics are 
used for determining the Level A 
coefficients. But we do assume them to be 
randomly distributed around grand 
coefficient means. The Level B equations are 
specified as: 
αok = β00 + β01 (MoPrid) + β02 (HoUit) + β03 
(SubU) + β04 (AmIndx) + f0k  
f0k ~ N (0, µ00) 
α1k = β10 + f1k       f1k ~ N (0, µ11); 
α2k = β20 + f2k       f2k ~ N (0, µ22);……. 
Α9k = β90 + f9k       f9k ~ N (0, µ99); 
………………….(iv) 
The combined equation can be generated by 
replacing the coefficients in Level A equation 
with their corresponding Level B equations. 
The combined equation is: 
 
 
 
 
 
 
 
 
 
MD {X/(1-X)}ik = β00 + {β01 (MoPrid) + β02 
(HoUit) + β03 (SubU) + β04 
(AmIndx) + β10 (Ag)ik + β20 
(DgBlr)ik  + β30 (MrStu)ik + 
β40 (MrCp)ik + β50 
(Chi_10)ik + β60 (Chi_15)ik + 
β70 (HusHs)ik  + β80 (OhRe)ik 
+ β90 (Huit)ik } + { fok + f10 
(Ag)ik + f20 (DgBlr)ik  + f30 
(MrStu)ik + f40 (MrCp)ik + 
f50 (Chi_10)ik + f60 
(Chi_15)ik + f70 (HusHs)ik  + 
f80 (OhRe)ik + f90 (Huit)ik + 
eik }……………(v) 
The error has unequal variances, because it 
depends upon the fxo (x = 0, 1, ….9), which 
vary across survey, and upon the values of 
Level A independent variables, which vary 
across individuals. A logit hierarchical model 
can be run for these data using the 
Hierarchical Linear Model (HLM) software. 
Three findings will be output: the coefficients 
and their significance test at Level 1 (unit-
specific and population-average models are 
used in this software), the coefficients and 
their significance test at Level 2 (i.e., how 
Level 2 variables affect their corresponding 
Level 1 intercept and coefficients), and the 
variance and covariance components among 
levels. 
4.1 Results and Discussions 
For Level A regression, traditional 
multivariate regression and hierarchical 
regression result in very similar 
coefficients and corresponding 
significances as shown in the Table. All 
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independent variable coefficients are 
highly significant, except the marital 
status coefficient which is only mildly 
significant. Level B variables can be 
understood as heterogeneous variables 
over multivariate regression. 
 
Table 1.2 Coefficient estimates of Level A variables by multivariate and hierarchical 
regression 
Level B variables can be understood as 
heterogeneous variables over 
multivariate regression. All variables are 
highly significant at 0.001 for a two-tail 
test, except that natural amenity is 
significant at 0.002 in explaining the 
variance of initial moving probability 
among the survey in the Table 1.3. The 
definition of a survey is based on a 
minimum population requirement, and 
does not signify a substantively 
meaningful boundary. This may be the 
reason that natural amenity no vital role 
in the variance of initial moving 
probability. 
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Table 1.3 Coefficient Estimates of Level B variables by hierarchical regression 
 
The beauty of hierarchical regression lies 
in the reliability estimates of Level A 
coefficients in the Table 1.4. The 
variance of the coefficients for Level A 
variables is divided into two portions 
within groups and across groups. In other 
words, the ability of Level A variables to 
explain the moving propensity is divided 
into two portions within and across 
survey. The value of the reliability is the 
proportion of the across group variance 
over the overall variance.  
 
Table 1.4. Reliability test of Level A coefficients 
If the within group variance compared to 
the across-group variance is smaller, then 
the reliability will be larger, and the 
hierarchical regression coefficients will 
be more reliable. As we see from Table 
1.4, some variables, such as age of 
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household head, ownership, and the age 
of housing unit are quite reliable, while 
marital status, married couple both work, 
female-headed household with children 
under 10 years old, and a house with 
children under 15 years old are less 
reliable. But the latter three variables are 
highly significant in the multivariate 
regression. It can be explained that a 
small reliability value can be caused 
either by a smaller coefficient variance 
across groups compared to within groups, 
or small sample size, or both. 
Following Table 1.5 reaffirms this 
conclusion: the coefficients of these three 
variables do not vary significantly across 
groups. 
 
Table 1.5. Estimation of variance components 
The reliability can then be used to re-
estimate Level A coefficients by granting 
the reliable portion more weight. 
Theoretically, Level A coefficients 
provided by hierarchical regression are 
more reliable than those provided by 
multivariate regression.  
Based on the above analysis, three 
advantages of hierarchical regression for 
studying migration are concluded. 
Firstly, hierarchical regression can easily 
integrate heterogeneous variables at the 
aggregate level into one model, and their 
significances can be estimated. Secondly, 
the coefficient reliability of Level A 
variables can be estimated based on 
within- and across-group variance, and 
can then be used to re-estimate the 
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coefficients of Level A variables. 
Thirdly, the way that the hierarchical 
regression combines both individual and 
aggregate characteristics avoids the 
debates of ecological and atomistic 
fallacies. This is very important because 
individual behaviors are assumed to be 
influenced by, and their aggregation is 
assumed to influence, the characteristics 
of the residential area. While the 
individual and areal linkage of migration 
studies is crucial for housing policy-
making, it has long been ignored. 
Notwithstanding these advantages, three 
limitations exist in this analysis. The first 
one is the causality issue. The data for 
most independent variables are in 
1996/1997, while the dependent variable 
is geographic mobility over the 1980-
1990 interval. We should not use 
variables measured at the end of the 
interval to explain mobility that has 
occurred earlier. We recognize this 
problem, but unfortunately have no 
alternative at this point due to data 
limitations. Secondly, the limitation is 
that the survey is not a very meaningful 
geographic unit, because it is based on 
meeting a minimum population threshold 
rather than providing a substantively 
meaningful unit. This likely weakens the 
aggregate characteristics and 
heterogeneous variables in explaining 
variation in the dependent variable. 
Thirdly, the limitation is that some 
geographic moves are not counted due to 
the exclusion of the group quarters 
population from the analysis.  
Moreover, the hierarchical regression 
approach has its own weaknesses (Bryk 
& Raudenbush 1992). Firstly, in a 
hierarchical regression model, each level 
has its specification assumptions as does 
the standard multivariate regression 
model. A misspecification at one level 
can affect the results at other levels. 
Secondly, errors in Level B equations 
may correlate with each other, and the 
misspecification of one equation can thus 
bias the estimates of others. Thirdly, the 
assumption of identical and independent 
error distributions in the multivariate 
regression is likewise required for both 
levels in hierarchical regression. A 
violation of this assumption will affect 
the estimated standard errors at Level B 
and the variance-covariance component 
estimates. Since we are dealing with 
contiguous geographic units, there likely 
is some spatial autocorrelation in the 
process that violates the assumption of 
independent errors at Level B. This 
requires further investigation.  
This paper provides a nascent look at the 
application as well as the advantages of 
the hierarchical regression model in 
studying migration decision making. The 
competitive capability of hierarchical 
regression encourages us to explore and 
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apply it further in studying migration. 
Thinking ahead, the hierarchical 
regression model, especially the Level B 
equations, could be specified based on 
additional variables, assumptions and 
conditions. Firstly, cross-level effects can 
be examined by choosing Level B 
variables to explain Level A variables. 
For instance, probably the bachelor’s 
degree can be explained at Level B by 
another variable such as income. 
Secondly, spatial effects such as spatial 
lag can be included in Level B models by 
a two-stage procedure, although no 
software packages are currently available 
for a simultaneous estimation of spatial 
models within hierarchical regression 
model. Thirdly, a third level could be 
added to explore more complexities. In 
sum, the hierarchical regression approach 
offers a number of strengths that the 
standard multivariate regression, the 
traditional mover-stayer model, or a 
combination of the two do not have, and 
multilevel modeling deserves more 
exploration in studies of migration and 
geographic mobility. 
5.1 Conclusions 
In sum, this study provides important 
information on the decision to migrate or 
not and the decision to return from the 
perspective of Bangladeshi migrants, a 
growing and yet understudied population. 
Not only does this study examine the 
personal factors associated with 
migration decisions among Bangladeshi 
return migrant and non-migrant, but it 
also compares them between two sending 
communities in two states with differing 
migration densities. Both the number of 
migrants migrating back and forth 
between Bangladesh and the Italy and the 
rapidly growing Bangladeshi in the Italy 
warrant further bi-national efforts to 
improve our understanding of migration. 
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